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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inter- 
wavelength optical power variance monitoring method 
that directly measures signal light power, without 
needing high wavelength resolution and detects optical 
power variance between channels with high accuracy, 
and an optical equalizer and a light amplifier which use it 
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SOLUTION: This monitoring method includes a process 
(S101), in which channel information on WDN signal light 
is obtained, a process (S102) in which at least two 
measuring wavelength regions are set on the basis of the 
channel information, a process (S104) in which the 
channel optical power of the WDN signal light is 
measured only about each of the measuring wavelength 
regions and a process (S105) in which an optical power 
ratio about each of the measuring wavelength regions is 
calculated, by using the measured value of the optical 
power to decide the inter-wavelength optical power 
variance of the WDM signal light. 
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(57) [Btt] 

^*/w««4:f#^iaS (S 1 0 1) R^*-* 

6iBfI (Si 0 2) t, B4»t»*«lco^t©*, 
WDMfS**<Of'ir-*^3'l6^t7-4rM«i--5aa (SI 

04) h ttft^!7-(oaisii:«rfflv^r*a!iffi**«^ 

(SI 0 5) «r^//-e* 



SlOl 



<MM> 

oh 1 A3 r 16.17.32 (#10Gb/5*H) 



* S102 

A:B=3:1CA/B=3) 



S104 



SI 05 



t&fci*A;PD 1 :0.6mA (ch l&Sft) 
PD2:0.6mA(cfa2fcg#) 
PD 3:0.7mA (cfa 3&3Ufc> 

«E***B;PD 32: 1.0mA (cb 32W*#) 
<PIM~31©*««I««5*V 0 



ttfMfcA: 0.540.6+0.7=1 3mA 
8**B;t.0tnA 

A:B=1. 8:1(A/B=1. 8) 



S106 



»««=B««CA/B=3) 



1 

K#fW«ft*«twOV>T^^, fttJfSW DM ft £>^-\- 

tm 2 1 4:^* < t z> c 

«JIE^ + *'H(M«S:»e3l8a«, WDM«t*l:ff4o 
^^SMt^a* * 

<nz* y Wf5^l^56*ff:^a^iiiflLfcWDM«-?-*<o^ 

«HB^^*'Ht**»#a-c»fc^-y*/^««4:afc, 

WEWDM«**^*^l7-»»Wtt«:V*fl»w-r6#W 
#a^*«ffb»tt«r*'JiW't-6W»^ai:, **A,-C«j£ 



(2) ^2 0 0 1 - 1 0 3 0 1 3 

2 

WIE«^ !7-W*^aii, lfflffi^X}fca*/l:^a«:ia«L 
fcWDM«*ft^-»J&SA«SiXTig*r#*J8£^$0 

s*a^»ssnfc*«*»««^WJC-r6iwriBft*» 
-t- 1 c & » t $ * !7 - o n £ a * £ is jr l x w is m w ¥ a 

—MS^att;* *nE^K#i*fl:#aS:«iaL 

20 BEft3t»JcJ3*t6»J«tt*^5^-CWfEi6**B**a 
mfE«»#a^g^.-5a!«a5t, £^fr::££^ltS:£-t- 

SiifcWDM«t*t-lSiri«t6*i«fil:S:«l 
^J^^flJtl^lM^Wl, tfrfSWDMff ^ft^A£l£ 
BfrfSWDMff -^(coi^xor^^/i'fg *R&t#6^-f* 

^ /v««*»*at, 

tt^^*/H»«*»#a-C»fc^-r*>H»«^»<5^ 
X, '>^<Hlo0«6ft^/V)fe^/,fcSS<7) 

TOIEKSScS;^^a-CK^$3lx^*a'JS»fiW«-o^T 
<£3k miE^JICfiJ»*fb#a*:iiaLfcWDM« -^-Tfe^ 

ttie^-r-*^»«is»*a-e»fc^-ir*^»«Srat-, 

^iS^^(CO^X^)7 , C^ 0 !7-tb^g^fiI^^^6 fc* 

^iS^^^o^X(07fe^<7-fcfco^J^ffi^**6, 

TOffi^^^-fflijs^aii. ME^isfiit#^ib^a^iia 
50 ^•frTiaa^nfcttScos**^**"^, msb^^^hs: 



(3) 



[1**31 1 i ] i o tciE«w#t#"l@3§-cfcoX, 

»St6»i6*a^ tt#K*a^KS*tfc***BJfi 

-gftSrA^LX. **it**a^<0 h-J/UA*'*?- ^ 
Sr-tn^WSi-^A^^^-a^ai:, 

Htrfs^-v^ Mimik»*a -e» fc ^ * * /H»«*£ u: * 
it*s^a(-oi>xco h — ? tvxti'<y — tt<^ 

*>h ir W1BA*^!7-»J**a<0«36*S**:fflv^ 

Xtfjffi^-ftitffl^atwO^X^ h-* /UA*^ 0| 7-fct<7} 

•3 fc, MrlE^«3PI»»fb^a<ofiJ»»fk»*S:»J«l't-S 

lt»**Il 4] »*JI1 3«CE«^*«I«»«C*5^T, 
«TlB«l*ft**tts 1 5 5 0 nmfJ3J:tfl 5 8 0 nm 
*IK> Sift fir Sr^frc 3fc*««»o 

[0 0 0 1] 

\,^Xmm£HZ>fo&&M (WDM) m^rlt<0±'<7-<D 
ftfiB#'<!7--<Hg£>*=*;frS^ &t>'lC, ^ <D ^ =~ 9 35 
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[0 0 0 2 ] 

[f**<^!$Wl ftilff dis^X, 1SJft<£>8tft£>*S: l * 
i£ft^m (WDM) gaS^*<05F5EM»* j e*<bLTi/^ 

[0 0 0 3] -^(C, *lf«*«:fflV^WDM*a«"> 

[0004] u*»u *7r^f ^giSB-efi, &mm 

*<0t>^O"Cfc-5BI*7"^>"BJcSL (stimulated Raman s 
cattering) ^ f "f U -tt&fc «t o X , ^ }£ ft 

P®) , )t/<i7— u^</u9)Et v^ofcflt* fteas*f*^t&c 

X, ^©**S^4ot»tt^ -«WtC, WDM 

6 <D fit h#—5£ £l*RB<b#i'\> W;ttf3teJS-* 

y-^^t-^^r^. 3tADM (Optical Add and Dr 
op Multiplexer) Jg«(C A* * tt^fB**^*^**^ 

H^y-<-^ * y^(w^{b"^e tab, ££>Sft6tft5fc 

{5 as 4* — <o & « ^> ^ M * ffi f - * ^> o 
[0 0 0 5] ^ffiO^jiif i/^^ASrmJ*"^** 

[0 0 0 6 ] t:t, WDM)feiiff At?t U -5^ 

*fUT*»Wf«, W^J*. WDMTtiifl v^^t 1 Steffi 

#tt&H»t^a«*ftSUtl>$ (»B¥ll-5 4 
3 7 4 ^ 1 1 - 1 1 5 9 7 1 #^) o 

[0007] ±&<D!fcm&w^i>mmt5i'ix\s'>z>. 



(4) 
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kLXK. S«*H1 (AS 

E) 3tSrStw^^^/wBa^3fe^!7-^«S4:»a-r^* 
1 - 0 5 4 3 7 4 -f^IS) , 

fife?? i" -5 :i^< ^-r*/u|UJ<B#'*l7--0>tf e>o# 
-*x#$ 0 W;£tf* — WW***"** b/ur-t- 

[0 0 0 8 ] 

Lfc^ = ***i-o^Xfi. ft »* § ffcSritlS 
[0 0 0 9 ] *&Wn±fc<DMAzmB \^Xte£fttzl>CD 

X\ K^tt«»WIB*3K*ti-6wi*<«-»*^t7- 

[0010] 

tf#H~g-3^X, t t> 1 oWiSfir^^S: 

ftigcKo^Xta^ WDMlftTt^f ^ 
ftJgcl£O^XO#'«!7--tt5:#tf>* WDMlst^^iSS 

[0 0 11] a^S^~*#8rtc iixff , WDMff-^ft 

tcpgox^**'^'*? — 7^$y^£nx, ^iDm^fe^: 



[0 0 12] ft*s, '>4<iti o OS 
4r$A/fe*193SO»JSStfi«c^oV^XJ4^ *WSSt*«c* J 
1 ooo^^^/i-Tfe^r^ix^fixWL, <D?-\*^itfi l 

«r*ix*fix#U IIWff^^^^^^^<^ 
bi>*imxtbZ> 0 

[0013] ±iE£>^e~**2fcf-o^X, ffliJ^KS«* 
/u#*-£>^fc:JKl 

*A/«* 2 HtKfti^Oft <^t>I2:^"reJ:9{CL 

r£x\ £^**/u#<o#'<!7— «Jio«y^»£&fa-t 
[0 0 14] £tblc. ^fr 

wuli*. wDMfs-^-^j-^^oxeasixeBEts^s^-* 
eisaa*^^^-*^****** 5 Kurt * 

[0 0 15] 3|s:|6^fcj;6*#<k«#i. K*<0»*«tt 

{bfrttiWU WDMff ^JtftXil $4x6 pJ^ft^Hb-^ 
©fc, WDMi ^ft(CO^XO^^^ft£&£*#5^ 

^*/uttmtcg^5^X, 4>#< t b 1 o«^)S^$f 

^ /u /< y - * ay Si- 6 * v - $ ys^a £ . ^ ■* * ^ 

ff^^^axi#^^^^^ft*^St-> WDMfS** 

o^^°y-ise^^¥m^^5^iy^KS«{-o^"t: 
[ooi6] is^tiwas^— 

ft ^^^-'^LXtt^^5 7fe^^^P5^M^^7 , C^ , l , i^ 

{C^V^X, ■5T^oOftJ'#^{b^tt^WL, WDMfS*** J 
A^$ix-5^T^^i|'#^fb^at , WDMff #7t{Cot>X 
oo^^^ /u|fi 4 1# ^ * * /u«$R?it#^a <h . R ^ -v 
*/wflMH!ll§*a-C»fc^^*'Ht«(c*<3^-C* 



(5) 



2001-103013 



««rK*-r*«**R***i:. J£**ttS#a-eK£ 
ilii U fcWD Mlt)t^ft * 'I'ft'* 17 - £ ffi'J^i" 6 * 

( c f 3 * 9J S & * * ic o i> X <D % '< V - it <D 1 & fit £ * 

ffl[*SB«fl[^*»L< *J3E*U»«ft:^a<B ^ 

*i)»*{b«tt*WJW't-'5WJW^ai:. ^t^t-»SSii 

[0 0 17] ^^««fi!t«)*»fk»*fctt**t«»-C 

*jcij;i:T^«**ft#a*fettpriEW»*{b*a^« 

Steffi $/J*S!T£ffi*3te^fcS£fcte5fe« ^ 

[0018] $?>k* ±fB*#{b»*fc^**e«»^* 

^fl, jft*«K€*at?KfiSix^:#«l3£St**^*t 
5 $ K *5 It 3 ft ^ ? - %m$i L X 

WJ»*atce;£Sft*tti:, £-afr<i: 5 LX fc J: v\ 
*D;1X, fljfegftffifi. WDMff ^r^c^^ix^Wc^:^ 30 

[0 0 19] d»*»-6«di«>*^17— HS#a"C(4, ESt 
[0 0 2 0] fc^lMi, ft'<!7—jWffi*a0>te<0**W 

ftirttirtt, piK5fe»fk;^asraiatfcwDM«-» 

'3 *,-CRft«K«#a-C»S*2lxfc*«Sj6* 

[0021] a*a»6W#<o*/<i7-W£*a-ei4. 



[0 0 2 2] ^^B^tci^ftiiffi^^ftil^^^i: 

/cWDMfatTt^^^ < t h 2 o^if^KS^I-^^i" 
5#&^a£, DE»R^a-e»ifiSixfc#*t«ft**^ 
*«#**ix**t«l«i-sa>fc< t b 2 o<oft«l*i*a 

Mti, ^tt#a<oA*«wa^K*t 
6^^*/u««»»*atx *ft«MB*atcA*s^* 

ais^afcs ^-^*/u««ik»*a-c»fc^-r*/H»« 

&ytH£m^Wzo\<^x <n h — * ^a* 7 — tfcto @ ^ffl 
A*^r7-ay«^a<OW«»*S:ffl^ 

(c, ^Kfi]»*ft#aofiJ»»ft1»tt«:i!«P-r*M«P* 
[0 0 2 3 ] *»*^»*<0**t'B»t?l4, i£t^fS**«f 

«fc*i-swDM«*** s ^racw»*<b*a*^ur5> 

jge*a«cS€>^Tlj[«:o««K««fJc»ttS^5o 
Sixfc#iiiHifi*«r^*«*«i, *tc5i-*ft*t**a-C 

c^^r^, #ftli«^afwA*Six6#*«)*f8*«> — 
»*5A*^7-fflJS#a«c*Jxt P niiSb4x"C I — 3* ^ A 

atca^fc^K*ii»wfk^a^*ii»»{bi»tt* s w»^a 
SSL, ^^*/u*«»»^a, A^^ OT 7-ay^^a^ 

J: t>*SiJi»^a^^n^noib^(- J: o X (c <fc 6 * 

i^^yhli2ofc$, ^l(D7K^>hfi> ftit^ 
^MbLXV^6^i'^/^^^l : i : ^t^^«^"^^^^^ 

X. iSNRCttf«H:i<wi:t-*)4o ^2oO,-tf^>' 
Hi, a*<0*««»fctt, A^^^-Sr^-^-r^W 
jE*sHi:IfflSiitfc^ A^^-Sf^Mt'CI^ 

p p p(^!f a n &m & ^ t ^ ^ #, x h z>a 

[0 0 2 4 ] 



(6) 



ft. 

[0025] Hii:isv>t, *3fc*ffl:*Ji. ^m^SMt: 
#a& LToO^J^Tfe^fb^ 1 t, *r=-?$V>2b. 

[0 0 2 6 ] *j£**ffc»l I** 7fcei£S§L&fct&1-<5 
±ff-^7t (WDMff##) dSA*Six, RA*>3te'<?- 

ftWftasi A: LXIt W;ttf, 
(^pipl 1 - 5 4 3 7 4-^#fS) SrfiJfflUXti^^o 

te&tifs-rft&flf mmw- 11-115971 *m*hd 

*n<£>5fc;3?{fc3§4:ffl^ft - t 5 0 
[0 0 2 7 ] *~*gr>2il, sjjE**{fctti a*6>tti;fc$ £0 

[0 0 2 8 ] e««^M«IJ3li, WDM«»3ftfc#fc 

[0029] &$£Wco^^ ?jj&£m%L'i~ ; b^ 

[0 0 3 0 ] 12 1:^^^912(1, W;ttf* 

— ai^^at Lr<^7t^ o ^~i'j^^2 0. ffift«aa:^# 
at LtoBS»ft«RS» 2 1 tezvum^wth it 

(^SI3S*Q;Sa52 2&*-fft, 
[ 0 0 3 1 ] */<7-jBS«B 2 0 (1, *JK)fc*ffc;«5 1 2n 

j: 19 sssftfcaB**ft#fco^T©#'<7-*ays 
p-«S»2 o<o*l*W*1ll«t ltd, 

TK. Otsuka et at., "A High-Perf orraance Optical Spe 
ctrum Monitor with High-Speed Measuring Time for W 
DM Optical Networks," ECOC' 97, Vol.2, pp. 147-150 
(1997) j (^Figure. KCfEOtSttfc**** ifSriCffl-T ft 

0^-Tfto 

[ 0 0 3 2 ] 1113(1. ±IBXtt<0*¥**rfcfflL"CtlWc 
Lfc3fc'<? — $J^gtf2 O6O^r<*0!l^^^"^lTfcfto E13 
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U>X20B, @Wt20C, ^ 2 U > X 2 0 D , ¥ 
f;7-2 0E^J:t>*PD7U^ : e^^-^2 0F (§: 

$? — -t" — ~* =r 4ls (Czerny-Turner mounting) 2? 

-f 6101*3 ft fc*^ * A*** s . (^ftfi 

Arts 2 o a& i i^yX2 0 b£^ triEitfrft^- 2 
0 Clci£ibft[s]#r£ftT\ ^C, ^(DEflfftflSfS 2 u 
>X2 0D^iMT«; y-2 0 E (Ci* 6 £ ft 

[0 0 3 3 ] PD7K : tv ? a-^2 0F(l W;ttf, 

A**fc«*^ft1Stt<o^^*/i-3feo#ifi*^ J t 
a^aWSLfc«»^Sft»^ (PD) U #PD 

^g^LX, 3 2i(7)PD^PD7U-f^v ; ^-^2 0 

^^/u*(7)ii!iiffifi(c^^^^iS$^TiaB$nftCT 
[0 0 3 4] El 4*1, #PD<Offi#W#ttJ:fr«M4S:i£ft 
3 2(@OPD 1~PD3 2(1, ft^/H-ft^^3 

2 <D#& ft * 4» <o t -r ft - 5£<E>ifcftfiiBi 3t«# *t u 

T«*u^u*«***ft'eft»£i-*. -t^ 5 ^ 

^^>jfifttSHH, *PD<OE«*3J:Wa*ffi<0*#S^ 

< £ t)*J-J©"t-ft^^^ /U 3fe^>Kft%-a tHfiBa* 

9, Iffl^Cli, 3 2^^*/u«5*fS-9-^i"^T^ftft 

t5BtwSftft*Sft**-*-*J: ^ t-U-C, ^^PDi: 

[00353 ihjw^t- 2 0 en, mm^mmiK^ Ltzm 

XKN / (holographic blazed type) ^ <D ® iff ft- -i 1 
T-fcfto B*Hlflt«2 0 Att, 2 0<7D1SB»T*^^»5K 

gl^ft. C^(l7 , cMf»tg2 0 A*K*tftwfC. 

^Jfift^lCC-C[g*rS*XT PD7M *i^a-/U2 0 F 
(D^f^<7)ttm(:^]3iL, Kftt-^f&LfcPDX-mJSftJ-^ 

^^»$n6o &PDtf>£H*jH«eiKfi. ay^ifift« 
13:^^2 1 ^e>^«n»« #t-<t 5 f8«$nfcSft«^*i- 

B?i-6t><0«»t*siBR*ixr«IIE*aa*BJ2 2 iciS&n 

fto 

[0036] mcjeftiCKiga 2 1 (i, KtftfE-^^sas 

— $:JgiJ^-rft<0(C*Tg/ ( c^^< t t 2 0(7)^ft^c^r 



(T) 
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(coexists iS^o* 

[0 0 3 7 ] 2 2 14. 9JS«Lft«RS« 2 1 

<nyt'<y— tt<z>&W L M&'&#) ; b t&\c s yt'<v— MfeSb 

[0 0 3 8]ftC, JtIB<OJ: 9 
-f\ @5(07P-f t-h^^fy^l 0 1 (StSl 

xtrfrn, % wilt?--** ^««* s * - * as 2 ice «b 

#-9* ft* i, 2, 3, 16, 17, 32tfc!), 

/uftoo t* 5/ h u— h d^x^ft l 0 G b X s -C*>€>4&^ ^ 

2 (4, l>;b^£ 1 5 5 0 n mWf^grf^^StS 
fWRB"ClB«SixXt^o t'y hl^-hC^LX 

14, 1-'<X<7)^^U(Dft^y~&B&^L< 
t*s*«)bixSo 

[0 0 3 9 ] ft*/H»«©ttB3l s »Tt5^fs/^ 
10 2^il^ * = *»2 2 l fc*5 

UfcJWSSStt^a2:S* s fT*?ix^o ::til #l*-f4> 
2ooorB'J^^S«A, B*sR)£SixSfc^t"<-*. MS 
«tft«Ai: LTfi, «»««<O^^T*'H . 2, 3 £* 
A^fclf 1 5 3 5. 8- 1 5 3 7. 4 nm/5^^l^ 
ffliJ^KfiJjcB t t Xf4, fKIJOf f^^3 2^t/u 
1 5 6 0. 6 nm*SRSS^S. tLT, RSS 

AS 2 1 *»6 3t^!7-«S»2 OJScfctffitjfaOfSa^ 2 tC 
{5 /t. h il o 

[0 0 4 0] »J«R*«<0R**rtT5 <t ^KSSi-'** 40 
fiHtll 111:, ffiffl Six^^-^r^/KO o *>£>*4a 
jftft^*/w£*A/*fi£:E« (S5lffl'J^J£««) 
»«tt«^**^**^fc'JS*« (!S2iiJ£i£^$) £ 
BMfcttfcR*-*" 5 w tfrmf 

/UPfl£>#'*t7 — £>l*<bo£ f4i£:£i5H if* 
Kft*tf5a*MHSr «t 9 £ < + 6 c t t?9JS^»S * W 

SE<7} — WK*3I^T\ 1 5 5 0 n m &<D ^ M iCfitti" 3 ^ 1 
^*/H6, 1 7 Sr^A/«ttft« (»T, ««(C -f 50 
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-5) SrffliJ£KS«cA, B(Ov^f^i:tt^tRSt6C 
fcli»JE»»*«r«TS*6^rtBtt* s *>*. fc^U 3o 
<Dmi£$i&®A, B. C*rRfiLfc»*K:tt* 2o^)i 
£i£:£*&A, BSrR^Lfc*^* 0 ti»JS»ff«ilSl±i" 
5^<^^%x6ixeo :^J:^^ *3gWTi4. <f-\* 

^/>^^ix^x^A//*c'>^< £ 2o(E>$J3t&:S:i3c&R 

[0 0 4 1 ] SfS 2 |(|**«:«***tt1^fc* 

x. «**^!7-ojl!l3e*c»JS*$±i:*wl:S:BSCfcai) 

fflft^^l, 2, 3<OK*tSHCPfioXajSiBES«ftA 
&R£i-5 c £ tc X 9 . ffi^^xt^/x^ft^^ (tf'I 

7?4<ft*^2, 3 ***** 5 KLfc<Bli, 

*SJ:i)it<tif5fcJ«)tfc5, 
[0 0 4 2] fc*5, ^ry^l 0 2i:^^TRS^il6 

flUjcrtlCfcfcS-fr, <bL<*4. K*^IIB*»J3eft*** s 
loU^ftl/^^CIt gTC^ry/10 

fb-r^^Bttft^^WWrt 1 * *^*"^*>*« 9 

[oo4 3] *tc ^^y^i o 3X14, sm«ia«2 

2(C^^X, ^itiSfiSA, Bfco^x^^^^-tb 
<OB«flI*S3ftae)e,ixSo wCT*(4, #Ta!Lfe«t 5 e*^- 

SiJSfe««AJC**ix6^^^^»*4 3 Xfe 9 > rB'J^^ 

*6 5fe^ - ^-tbf4x A:B=3:1 (A/B = 3) t <f 

[0 0 4 4] i«tt<0»«* J »T-t-6*V *fc«4. S« 

«A, BJc**t***x#JC-rSPD^ffl*«««[<0BE*» 
U*Jff*>*x6o A»W*-*4, »S«**K««BS2 1 ^6 
(D^J^iB^^^ft/c^/Ny -^J^95 2 o^, mi£&&t& 
ACo^tf ^ ^/u i — ^^r^fV 3 tc*tlCi"6 PD1- 
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PD 3 V&ihtimm®.. ffiiJ^ifc&BfCO^Tf-l-*'^ fl^3felC*fUT 1 6il«5PD 1 ~PD 1 6#Kltbft 

352 2 (CtiJ*ii-S. ClflJ, PD10>ttiA« (6)tC«oXiIiKSL, EIJT$ftfc#*fc*-Y*'KO«*Jfe* s 

*il^0. 5mA, PD2«>ttl2)««EtSA s 0. 6mA, # P DroS3tffi(Of ^SB^I-HIS U ffiSS^ + ^'KOlB 

PD3Oa*SMA:0. 7mAfci0PD3 2©ili* 6 P D ICSM"*" 5 «t 5 # P 

**ffl[ASl. OmAiftofctOiti. D 1 ~PD 1 6 SixX 5. :»i5 

[0 0 4 5] tLt, ^fj/T'lOSm 3t^57 — SI /.tiaST-li, CTxtf, ff^'H, 2 <Z>£-ft#ft# P D 

5ESB2 O^P>ro^- = ^<iISrg:»tfcgt3S*Q ; aSi5 2 2 1-C£ite$ft, f-ir*^2, 3, 4 n&m&rlttt P D 2 

t\ ^-S'J^iSSisScA, BKo^TWft'^-ttWffl'J^ffi "CSft^ft, aKi^m^Ut, ft^3 0, 3 1. 3 

i?i-6«-*<75PD(Dati^«)jitfii$rSD^L, mm&mott [0051] ±iero«t fiPDrw *^»-/uas«iB 

D 1 ~PD 3<OW^|li«EWSDjfflt^ i . BmAiftt), -Ml, ±i$CDia 5 tc^ Lfcl&-& £ IsU^T-fo So 1t1Z 

»J5tJ6««EB»CO^-CttPD 3 2C0fctJ^mi)!tfit* s 1 . 0 L, PDT^^^a-fUDPDSWlCtf'ioT, 

mAX-foofc*, HS&tt&fc*jfc'<«7-fcfcli. A : B= **«Ki3»t*, ^f,/l 0 3 S Wtt«5i*W# 

1. 8: 1 (A/B=l. 8) bttio y 7 s 1 0 4 X'<Dtht>mMm<r>n^ ") K'nioit 

[0 0 4 6 ] ffl!j£tt<B»*a s »T1-$t. Xry/l 0 SPDfci^fy/l 0 5 X" Wi'J^<S<7?rSW^S^O 

6(Cit^, £-$J5Ei&fiH£A, B£>)fc'-*!7-fcb£>jBiJ5£1Ka s VT, -tft^'ftM&JJ 5 *. C 5. 

^fy/10 3t**!)fclIIt^l<45J:pC> W 20 [0 0 5 21 -ffcto*>* JSl**fflHB»»*tro»*>* 

2-c±«*<x36*{ba5n-aie>n*. rft^-fc'?, 3te ■uE***A»c**ix6*-r*/i'*tt3-c*>« 

**fc»CJ:oT*l*C*{bSii*J:5»=**. SftSft. Be KvLfcJ: 3 »c#pd l , PD2T-B5^ 

[0 0 4 7 ] C<OJ: 5 UV^ttlAi5*tt6t», #ffl'JZ£i£:6«cA, B P 

Mf$Rir£-3^T, &'<!7-<Dffly5tKif L-fc'>#< tt -*CBMli> A:B = 4 : 1 (A/B = 4) t t£ 
2o<oliJ^iS5:lS5r8S:S U WDMff -f-Ttlc^Sixi^ 

f-^*/U©Jt/'«!7-«5aUSSr* = ^-*-*J:5CLfcit [0 0 5 3] *fc, j-^10 4Ttt. «-S'J^)Sfi:« 

T% Jt«WffiV^»«»»tt«wJ: 9«*ft'-<!7-*»*« A, BICttffc^-frT, PD1, P D 2 *5 «t V P D 1 6 <D 

fc*. M**«J«-CK«ft*-3'a5 2*«*.fc**<bll I*- PDl©Hi*iII* ! 0. 5mA, PD2(75i±l^m 

*«tt-r*^i*5^HBtw«5. J*«**0. 6mA*iJ:yPD16tf)IH*tIt4n. 0 

[0 0 4 8] *5§S^ro^S 2^iSff?SilC^^3t^{b mAi4ofct»it5, 

■OKOl»TR«t*. m2^J£^^T*l4, ±IEJSlH [0 0 5 4] $ <b tc, Xf^l0 5flt #ffl'JS/SS 

««<fi»*S»fb»lCO^X» 3t><!7-iM£tt2 0<75«(* «A, BKO^T©3t'<!7-J*<BfiilEttaJ#»!>e>ft, C 

zxvwitotebvt Lx^mit&mo zx-i*. «yz&S*«tAicof-c© p d i , 2 0fflA®iS 

0CPD7 0 Ftf*>3 2^*/K73#fB P D 1 6 £0 (±1 ^3 d ; 1 . 0mAt*)5t», 3fc'*7 

#fti£S»Cttl£bT 3 2iI<73PD£fit;L5 Lfc -ttroa'J^(itl4, A : B= 1 . 8:1 (A/B=l. 

m2%mmx-a, fl*«>PD*«£3tei-6«*WlH 8) tu, ceitl«sill <a/b = 

■C, f t*rt-tiH'>' , i^S®PD?rPD7Ui't^ SB 1 #$iJii|)£ft3. 

>-**!f^6J: ?i:Lfct©ffc6, [0 0 5 5] £0>j:5fc*2ji«*ttUJ:fttf, 

[0 0 4 9] E6»i, SS 2 ni&l&l&X-m^biX 5PD7 -S'J^SB 2 0 (73 P D T U * S> a -'KaWfiX i L T , W 

iS*tc*t{£:$-a:-C«5t&*](c^L7tEl-C-ft.?). #*s, C<7? itiJ: jlcLXt, SB 1 &1&Mfe<»1Sr£ t 

PD7U<f*';a-HfB^tI«*ll5*'<!7-*t »5:tm6. Lfc^oT, *s ? SB 2 J: 

±id!wia 3ic^L/-ct&^ilD«X-*>S. 9ffl**t>wjc-C#. 3fc**fb8§<D-S<7>'hSHb*5J:t>-{& 

[0 0 5 0] 0 6 Ic-^i-J: ^ (d, m2^JSJ^SgT-ffi^ib (ffi»<bSrE15C t tf-simizte 5. 
ix5PD7M*^^-'H:ii > esixlf 3 2^-r^/K73 50 [0 0 5 6] KtS. ±120^ 2 ^JS^fgTIi, 32f + 
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*J»ttlC(i, «fi»ffl!J:fc«fctf«tteffl<0 2O(7)PD 

[0 0 5 7 ] i6C^LfcJ;9(:, *ft^/W; 
«ts**^p D<75ta*taj^*sis#L < kz> £ o (w i 6 

ft*HH*#- 3dB»i:«6J:5 ftElit5:t t^T 

fs»^^*/vote*mj** s ~ 3 d b t ^ 9 #p 
-r etB^fis: 1 1 l t^**'^ 2 mated* o. ^ 

5i4»), ^fcs PD 2 W*^*-* '^2 3 ttJlfcte 

»J*tt*«BJCOl^Ttt, PD16tfir*'H6 
Ktt-t-SfcBrtte#0. 5fc«$c Ifc^oX, 3fe^^- 
fcboO g fitted A : B = (1+0. 5 + 0. 5+1) : 

0. 5 = 3:0. 5 = 6 : 1 lC&& 0 

[0 0 5 8 ] $l*\Z y 36»fk»«D/ha!ftfc(S3^ hfb* 
SJgLX, H8 (A) ic^Lfctfr&J: *) fc£ 5>K^fcV N 
PD^I^tPDT u^^i/^-/^»St§: £ i> *J 
fgT*£><5o 0 8 (B) fi-t*) — W&^-f t<0t?fc5o ^ 

[ 0 0 5 9] 18 (B) T-ti. J!£^&fi«<£>£ft*Rff £ 

*LfcPD3&safflsn. a»^*wfiwi^^p 

£\ {f#ft<a|£firaiW (W^.f*0. 8nm^) K*fr L 

1. 6nmW±) ^V^ib^M^jlSo ±fE<0£9 
ft*^*W J 3, 4, 6, 7, 9T*^6:^^tf 

PD4^iR$iit, #*<DHjSte* s st^.Kie>n^o - 

ZT'IZ, MZ-tiP D 2 , pD4W#S«Iffl:0. 5 

ofcfflu i"4fr*>* PD2Co^t(j:0. 5mA/2, 
P D 4 ICO^TfiO . 5mA/U^^)b^s 

[ 0 0 6 0 ] *jd>lt, &p d fa -^-Tt^tss 

li, IS] 8 (C) lc^~t£ o IC, B9*^PDfiat5 
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T-v^xtf (§18 (C) <a»*Kl** W;itfPDifc 
PD2i:^^tft^^3 ) 4, 5^I45:tC4 
5o 

[ 0 0 6 1 ] &K X **W<OJB3 jl**»^«S**<t 

tio]»T*)S« 

[0 0 6 2 ] 09 K*5l^T, #3fc#{fc»lCffi^lb*b5* 

- K (PD) 2 0 H£> Jzt/iSJRSBi: LT<0^— *IE*tt 
2 0 I Sr^Ti-6o 

[0 0 6 3 ] ^zr~-+^/P7 , C^ ^ 2 0GJ2, EI^L 
*5t*SA*Sn6o :©fa-t^*7-(^20G 

2 i TR3es^€»#»j*R*«*'SrA/>tfjfi*iSHt? 

^fB3W^Kfki-6 ct *3 icf&iJSPSJxTl/^o P D 2 0 H 
li x — -^y/U3<fc7-f /u^ 2 0 GftaiaLfc*W*4r 

2 0 111, PD2 0H*»bai*S^*««te*. -t«>i* 

IcM-JC-rs^-^fc'ttScrEttt-*-* ^ (7) IS fig r-'- 

*&S**&3iai5 2 2{Z&jTrZ> 0 
[0 0 6 4] ±&<D£ 3**'**— MS* 2 0' Srigffl 

<5 C llOC^^t, ^fy7 ( l01-^ry7 , l03 

^Tt6t, y 2 0 1 Kit if, 

[0 0 6 5] ^=r y-72 0 1 "Cii> *'*!7— $JSffi2 

o' {cioi>r, PD2 0Hi/)ffl^*SII^, — 
/i-Tt^^ 2 0Gc0iiiliSS^+4^^f&^ J ^'C^-^ 
Ettff 2 0 I ICKfltSft*. wO^*f f -^lE«»2 0 
I fcE«*a5tI*teli, 2 1 frbto 

n5#ft*'H, 2, 3, 3 2 fC^Em^n^CS Lfc fc 

*tei4K«S*ifcv\ ::xil W^.tf. ^^--t-^^ 

^ ,u^r 2 0 G<Oiiifl + ^ffiS* s . ^■■r-*'H<OJS* 
LfcB^(7) P D 2 0 H^tb^m^fit^ 0 . 5mA. 
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f t^^2 (Dfe&lCltifc Ltz®f<Dl&mW.fr 0 . 6mA, 
f t^^3 OffifttCWJfc LfcB#Ofl;attt# 0 . 7 m A N 

Kft<5i>(7)i:U c^bO«J«1B* J ^ f -^SBttffi2 0 I 

[0 0 6 6 ] ^Lt, 9tMCM3SaiS2 2 -Ctt. JB 1 SMS* 

A, BKo^T<03fc'*7 — Ifctf>9JSffi* s A : B= 1 . 

[oo6 7] -co j: oizmzmmxmi^xiitf. 

/^20G, PD20 H^i^f 1 '- * 8Et6 
SB 2 0 I Srffli/>T*^!7-*J*tt2 0 J J: 5 

c i x t> v jr i ji*»ffl«>»*^ra»^Sb**»*- t 

f-oL-^y/U^^ ^ /U* 2 0 GOiiifi 

[0 0 6 8 ] ft*5, iiOll-3lWit'll 

Lt^7 -it (D g tiffin ^^"T* * 
9 ftfteftfCJt ffl;Ltf* 10Gb/s(Oft* 

t^<D eWttJA U^/l"** 7 d B m/ c h "Cfc 9 , 2. 5G 
b/ s oO^^^/KD @Stb^) U-</U^4 d Brn/c h Tr 
£>5*§^(Clt 1 OGb/s <0*-**/l'3te'<!7 — K**L 
T 2 . 5Gb/s <D*'**rt'#'<!7 — * s 1 / 2 fg t ft 5 
<t 0 \Z LTSSJf£fT3o 

[0 0 6 9 ] ^{c, #»WKJ:6ft*in#'<!7-«J£0) 
nit #»S<oJB4*ifi»IB^«***t**^«**: 
[0 0 7 0 ] 01 1 {C:fc^T> ***t*B»J4, ±tf!<£>!S 

Lfc3t*i««fr^aW^^l2*«** (VAT) ^ 

^^^^ilLfc^'^aeo^, i£-e~:?gr>60 
«o*=i^a*S:i6i:T#J*iSix5^I«M»*fb» (VG 
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EQ) 61^ $rfi{tfct(Otfe5, 
[0 0 7 1 ] 2a**©**»«tt, W^ffa/Utf^A 
K-^*7 7^^i*» (EDFA) ^^ftfflSn, Z 

r-ei*. ffla^fti«»^ i ooe d f a 5 i *s i, 
2, 5 2' £*r-T6 t><o£i~£o ft*3, fg a as 

^2^(7)EDF A 5 2, 5 2' t*MU:^\ wiXJi* 

7(9 DF At%X.TtibftVN 0 

[0072]*EDFA5 1. 52, 5 2' 
It *iE*l5 1A, 5 2 A, 5 2A' ^b^i®^ 

7^f^ (EDF) ^C, 1 5 5 0 n mf^WDMflf )t 

— ffiLTltiB-r^a ft^s ^EDFA^i^ftfli, 
9 8 0 /i m^^tzn 1 4 8 0 n m**it5:^ J t§ 

[ 0 0 7 3 ] mafcJ:tftta<0##i«*ittfctt* 

20 3pJ»Sr — fiJ-fWW-r* AGC0»g 5 1 B, 5 2BRil 
WURttfc;h,T^<5o &AGCIh]&£5 1 B, 5 2 Bit 

[0074] «raa>EDFA5 i<oa*«j- 

ft flIWWfcW (GEQ) 5 1CWt6il$, 
f#^<L3§5 1CI1 EDFA51 G>flJ»R*W4fc:*frJC 
L/-cd^^flH#^fb^^WLT^T. EDFA51C 

^ »a««EDFA 5 2, 5 2' ^PflfCft *J£*lJ»*ffc 

^a* LT^aEf»J»*fb» (vgeq) 6ia*KU-fc 
(7)x-^6o ft^> ict'ii, ?ra5*]»«fk»6 1 ft e 

DFA 5 2, 5 2' 0D*5pJ»R*»ttfC4tJC6 TKW" 
[0 0 7 5] *-^»60li, EDFA52' (Dftfift 

c-c^jac«»*it»6 i ^spj»*{k»ttSranii-f6*j«i 

3*ffiflg<B*-*3»t-5^- = ^SR2 ilSia^t^OTfcSo ft 
^^?^T>6 0^«tt>'^T^fllt#?¥fb§S6 1 ^£B(t 
5^ ±IE«>ffill«CPfiSSit5tWC«i*< , ^TS!?i]i#«^» 
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its w & a* *tib 

[0 0 7 6 ] Wgk*3j:tf«gko*«Mi»«>aiH»ci4, *T 

(VAT) 5 3*SR»te>ix6 0 
5 3 14, n»**b«)«*^J:9*««4rKfbS*6r 

3^*«**J4x ALCE1B5 3 A^bfflASixSfll* 
{CtoTWJWSiXS, ALC(ElS§5 3 All, *ja#«SS 
S5 30fflA*0-«S:^«Lfc*fi*i:, EDFA5 
2 y (Om^%<D-n^^^±^^y 5 3 B£^LTi£ 

bnt < *&fca<J^T, i 

«*»5 3^3fe«***ftyffll^€>«-?-S:38*i-5o 

& s ^^7 5 3 Bt^8Siifc*fi^i, AG COW 

5 2 BfcfciSfcih,* hOUT' 

[0 0 7 7 ] *fc, A^$il6WDMfI 

4&W^<5o C^Eatt**i»5 4li, A**- h I 
Niiaw**BS^WC»ASixtWDM^^9 5 4 
Al:ioTWDM«**^6»»Sn^eaflt*«:A 

$R#Sr»S <b<7)T-£>oT, ±a?^)#S5 1 — 3HU6 
»ttlc*3#t*K««#«f3a3 fcpg«<a«tB£«;tat><a 

O^SctVA L CIHIK5 3 A*riSbix5o Sfc* 

fcffi*#- hOUT^r B 1C}fA$WcWDM^^7 5 4 

B*^LxwDM«*ft*w'frassix"c**«i*B»*»e)ta 

[ 0 0 7 8] cc-ett**ii*l*«c«i«Sixs 

77^'< (DCF) 5 5 A*, WAUWft«*»5 3i 
EDFA5 2^ffiCS«lSilTl^ 0 **3, C^0^»t« 
«7 7 >f^5 5 14, »*»flt<Of&Btt*CJ6i:TK*tixtf 

[0 0 7 9 ] ±E©J: 5*«J«4:«-r**«*» 

^Bff«co^rttW-*-6, *3t*«»-ei4, h 

I NCA^I^nfcWDMflt*^, E D F A 5 1 lCi*Jb 
^Sir^lc, t<o-«B^»ttSixAGClHlB5 1 BlciS 
A»*lct*ii«M*t** s WDM* 

^7 5 4 Aiaot^^xMiIWl»5 4 leg* 
[0 0 8 0 ] EDFA5 ltli, Hjg5fc8B 5 1 A fl* tf) 

n-5 0 tit, EDFA5i^tB^i*iis mn&itms 

1C, ^TK«a«l«5 3*3J:t/»«1««7T-f/<5 5 4: 
^It'lSSlOE D F A 5 2 \Zi£bixZ> t&\Z s =t<D- 
axdS^ttSix-CAGCIsIKS 1 Blci£fcix6 0 AGCE 
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5S5 1BT-I4, E D F A 5 1 — <D Xt>it' <T 7 X t/E 
DFASl^bOtH^^^-^^'^lt, EDFA 
5 1 S^ftfE-r* J: 3 fcfi&S*i«5 1 AoDtfjf^ 

[0 0 8 1 ] ^^*/Hf«*»^at LT<0E« 

«**aaffi5 4t?l4x WDM*^?5 4At^8S*lfe 

fcf-**/M»*tt* = *»6 0 Jca&6ix5 wd 
70 M(lf*Oft*^ALCIslB5 3 A(C{5^ biX 

[ 0 0 8 2 ] E D F A 5 2 |di£ 6 ftfcW D M« "^^14, 
AGC08§5 2 A£>»'J«TT— JxfcSfc* 
*ij»«ffc»6 0 (C&^TWt^fb^X, S«biw, EDF 
A 5 2' {CiSbixr AGCHIIS5 2 A' ^)$WTT*-g 
*«<*;ft,*o w<Oi: #^)Bj^]»Sf{fc;»6 o It 
^tt(4, *=*S&6 0*»6a*SiX*»J1W«-»*-tto-C 

©#jt*K?giiBJw*5*t6^rK*»ib« i <o»JW»ff 

hix. t<0»J^flt^i U< ft 5 cfc 5 ICpJKfiH* 

9Mt;S§6 0(Z)*iJ»«{b*W4i6 s *J1»*ttS. 
[ 0 0 8 3 ] £«b(C, ^tfWWCtt, EDFA 5 2' 

^a^)t^-M(/^t*ss^5 3^>fflA*«>-«* s 

*^*X»tSSixTALCiaiS5 3 AlCiSfeix, 
«S»5 3(05fe«*** s A L 5 3Ai:«toTlH« 

^lw»J«SnfeWDM«^*^tB^7K- hOUTSr^L 

[0 0 8 4 ] C(7)J; -5 fc*4 3M6»IIBKJ:*Ltf, #3893 
lc&£^-^&£^fflL/^~?£T56 0 *3 J:T>**r^fiJ 
»*{b*6 i **»«»rtJ-ta:itfcc £ ~e, 

Lttv^MSancWa^^^^We 0tc£ 9 fa 

^ [0 0 8 5 ] ±IE^JB4*tfi*HB-Cf4, *TXf']» 

3p]»*^#tt^@^<0*i]#flE{k» (GEQ) 
6 1' ^^T^?lJt#^{k§§ (VGEQ) 6 1" k&m&& 
fr&ZX 3 ICLTt> «tv> 0 dt^^, iS©fi|»»<k» 
6 1' ^*»J»#{k*Sp-tt^o^TI4, EDF A 5 2, 5 

5d? 'f#^fb§§6 1" 0?lJ1#ffifi#^ICO^Tl4, «eiJ68S» 
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»lcov>TRW-t--5o 0 1 3ti\ 5 HffiJglStf) 

2 lc^Ufc!B4ltft?g|fi<o«fiR 
[CO^t, tg:W^EDFA5 1 t*»4t6f 

# (vgeq) 6 3^^tt5<t^{^> K*rae*ij»«*fls« 

6 3<0*JIM^t#tt**MPi"S* **flO* = ^*S«: ^ 
[0 0 8 7 ] BJ2flH#*ffc;*6 3 ft. EDF A 5 1 (Of I] 

6*eiSK»0«ife»««rttJc J:otjStt5*Ugtt4 

[0088] ^^^62 fi, pr2fl]^«fb»6 3<^ai 

[0 0 8 9 ] ^Si^ftiWS'ett, A*J#- h I 
T— ixfctti::* *mfiJ y #£Hb3§6 3K<fc0*iH# 

*{bS?n-5 0 coi:#<o«rjE*ij»*{is«6 3<o*im*fb 

Wtttt, * = *»6 2rt»6ttirt£;ix6WJ«fg-^fc:t*oT 

6 3 ^spjtt^fb^ptt^sosis^So ^rac*j»*ik»6 3 

SriaifeWDMUffttt, pI^3t«S*S§5 3*3 

[0 0 9 0 ] :^i5l;»5W(B{:J:ixll WS^ 
?gfl6 2*5<ttf*3mfi|*§3f{b»6 3 £82 it 6J; 9 Lfc 40 

z b t\ wDMff ***>fi|»*flsa* <fc t> ttln-fTfrix* 
[0091] tete, ±re<o*5H«*«-cfi. «r^fijt# 

it&T*nm t -rz><Dfcmmtem&izn^ 01 

(C, EDF A 5 l^1J«ftW»!6«»ttJw*t*6**-CK 

fffL^HS^JW^ik^Sr^^^J'**^* (GE 

Q) 6 3' ^;g^K*T-«^i-ei»^W^^^ 50 
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fb£s (VGEQ) 6 3" <i:^^^^t5J:^:itt) 
ft:fc, Hl4«ctt, SRIIIlco^'CtiSiJitf 

60 t>*>*>A/* «ra«*3«tt/aaffla^^i"ixd^^«:» 

[0 0 9 2 ] *5SWO»6SllfiJgl»J-«^it*t« 

1^6, *«i*b 2«ss«jio3tii«a5* s ^^J 

tc»ttSixfc^*i03t«l««{-^U"C, #3818 

[0 0 9 3 1 B15I1, JB 6 2M6*l»^3te*«*«>1*J* 

tt, Wx.tf* A^^iXoWDMff 1 5 3 0- 1 5 
7 0 n m (£XT, 1 5 5 0 nm§K5) *5 £0* 1 57 
0—1610 nm (J£*T> 1 5 8 0 nmftti) ^2 

7 0 b. Uftfefiy'y 7 0 T?#afc$*xfc 1 5 5 0 n 

£i#*B"t- 5 1 5 5 0 nm«rffl#;i#t|68R7 1 <h , 
frfeX?? 7 0 Xfti&Ztltz 1 5 8 0 n m&<DiB 
«t«-T6 1 5 8 0 nm«rffl*;itiia*7 2 £ , 

7 1, 7 2*^ttl*Six-5«»ite«:dift-*-**tt*a^ 
LT^St^^ 7 3 bs ZlH^Z^te^Mm^nL 
X, 436*#i|ea57 1 , 7 2^0X^*^-91/5^^1 

t'jMis^^A^n, a^^-^^^8 0 ^h<Dmmm^K 

fc*3, 1 5 5 0 nm«rffl3t«lffi6iS7 1 ^ <t O* 

1 5 8 0 nmttfflfti|l*I»7 2 *S%i|M^a^fi3 U 

a^^- ~ * 95 8 o # a*'« !7 — »^#a*3 <t t/w 
t Lxmrn-tZo 

[0 0 9 4] 1 5 5 0 nmlffl*««ffi7 liLTIl, 
1 5 5 0 nm»i:***«tlTt5*/Hf!5'AK-^* 
7r>f/<«*8 (EDFA) ft 
1/^5 C b i)>»]1&X*fr>Z>o £fc, 1 5 8 0 nmfl)tWi 
^7 2iLt(i, mz-lf, 1 5 5 OnmifflEDFA^ 
x/^^K-^7r^^*S:*<tSftiftT, 1 
5 8 0 nm»-C3t*t«f1^ffl* s *t* «t 5 fc L 

[0 0 9 5 ] At)*~?&>8 On. 1 5 5 0 nmfffl* 
^^957 1 -<OA^ft^~^£#^Lfc^~*ft&Sft 
lt x 1 5 5 0 nmfWDMflW h — * A'AZf 17 
1 5 8 0 nmffflft«*»7 2 
-WA^^-^?:^U^-^^f)tLt, 1 5 

8 0 nmtWDMff^ h - 9 *> A^J '< V - £ = 5 

-tz>mm&ffiz.z>o ft*3, -^h-^^A^^y-^^ 

= ^»IBtt, 7 1 , 7 2 CM^l/cA^^- 
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£ 0 Sfc* A^^^^)8 0ll ^9tm^7 1,72 
l*HCj£tt bixtzm^ t ^t^mfl-^^^^^ t'lZ £oX 

[oo96] *immmmt& s i 

[0 0 9 7] <^C, ±IB<OJ: 5tt«««>**«*^»f^ 
£i\ Bl 6^7P-f t - hiD^f 0 li:*3^ 

2, 3 5, 6 4tfc^ #ft^/^t'yhU-h^ 
^lfill0Gb/st'$)5^atU, aT£)ffc 
W4:-?t o t)C0iri--5 0 &io N 7- l-32lil 55 

0 nm«ftC0fS<Ojft*MHi"ClB«S4x. ^^*^3 3~ 
6 4f* 1 5 8 0 nm»tc:BlfS<oaS*B!Bn?B«S*xT^ 

[0098] ^7 7^3 0 2tlt A^J^^^S8 1 Id 
*S^T, ^ + */U«r«*S^#36«MB«7 1 , 7 2CO 
l/^ToD h — ^/UA*^!7- fcfc£>@SHlt ^^^6ix5 0 - 
C-Cfi, 1 5 5 0 nmll:3oWf^/^^ 1 
5 8 0 nmf (Cli2oC0f B & 

Htt*S h — */VA*'*!7— Itfi* 1 5 5 0 nm^ : 1 
5 8 0 n 3 : 2 

[0099] Barc^fcwasttT-rsa^ sfcwu §s 

ttW«»tatff IT, ^fy/3 0 3 T1t AfJ^r =- 9 
%S 0 tc#^-C#3fc**B8&^tf> h — j^A*'*? — 
BR(cMC*nr, #*«MB«7i, 7 2(cov>T^h- 

;Ltf, *3fe*i*BaS7 1 . 7 2-<7) h-*/UA*'<!7-fc 

— ;^A^^'!7- fcb^J^ffif:*, 1 5 5 0 nmi : 1 5 
8 0 n m^= 1 : 1 kKZo 

[0 10 0] 9lfcVL<o9l9ti>i»T1r&t* X s ? 3 0 

§§8 1 wWWVfkWtttlBa-r^iBIWW^J&SA**^^ 
B80 t?£j«Sft*rjEffl»Wfts*8 1 :ii 
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ft(Dytm^> 7 1 , 7 2 CA^l^lo J: 0 C^6o -t L 

[oioi] 9<-JB6SJ*«lBlcj:^tf, 

mz*tLx, h-^^A^^^-^^e^^ 

«A^i^»8 0S:Blt ^A^^-^^8 0^ 
ft*!*! h — ^/UA*^!7-tb<OjWS«* J B« 

mmmit^B l <03pJ»«<fc»tt*:«l»-*"* J: 5 lw tfc 

[0 10 2] ±IE©JB6**?gll8-Crt, 

^T7^3 0 lXlHii^f^^^if^, Hx. 
f£ x f t^'H, 3, 3 5, 6 4C0#t*^ h U— Mco 
KlOGb/s ; 7 d Bm/ c h ) 

L, ft*^3 2<^)t'7hU-hi:o^t2. 5G 
b/ s (S«tb* ; 4 d Bm/ c h) 

tCfl, 10Gb/s^)f^/*^-i:W52. 5 
G b/ s CO^-Y^/Uft'^-tf 5 l/2fgtt£Z>tztbs * 
T5//3 0 2Xtfee)ii6^7tiW{^^X^ h — 
,?0 /UA*'<!7— fcfc<& @«ffif±* 1 5 5 0 nm# : 1 5 8 0 
n m 3? = 2 , 5:2=1. 25 : lt4$, 
[0103] If:, ^^-r-twu^ tT;y h ^- h*sra— "C 

1b, 1 5 5 0 n m»lCO^T0)^ + */^R*3 J:l* 15 8 

in i 8 K-^-r «t 5 ^fy^4oitt*f)ne*Sfi 

«F03^**rt'Si. ^r-7y4 0 2 -e$j££n&#5fc*f 

4 0 3 ^^^X^ftit'liS^^ 5 F^)A^^ 0 !7--(^tt:^* 

fgip±&A^)^^!7 — (Ditfc 1 5 5 0 n mftf : 1 5 8 0 
nm#=l : ^f^4 0 4tTOI 

[0104] $ *bi-> ±a<ojB6 jj«6»HB-e(i. 1 5 5 

0 n £Xf 1 5 8 0 nm|(^ 2 0(D ftif SfflS & 

1\ Jt*B*«^a<f-5 3«m^±^ftii'i I §^^^^^^ 

50 ItSCt^tfcSc 



[0105] 

Sriiffl-rsct-C, #«»<&>hS<tfcJ:tf(g:ffl»ffc£ia 

[01] *»W^!BiSll6»»l-«**«fk*«5*J** 
[0 2] Fl±JB l UMiglB^feltS^-^SB^ISfiRW* 
[0 3] IP]±JB l jHfc*«^isitS*^i7-j|!l*»aD* 
[04] EJ±JB 1 St**tttC*3lt5 P dt M^e^a- i>0 

[05] m±m i SMi^sMMt67n-ft 

[06] 2 JMfcflSllBKfctt 6PD7M^e^ 

[07] ^i!2»|]f»»(^t57o-ft 

[0 8] |p]±IB2^1f6?g1ie^BaiS-r^te^«^^>PDr ^ 

[0 9 ] #38U!£>» 3 JHfi*tt^*3»t5*^l7-«3e» 

[010] l^±S 3 **»IS«Bff *RWt 5 7 p - f 
[011] *»W^W4S8**lB«c«-6*l||««fl5«|j« 
[0 1 2] l?]±JB4 H**ttlcB8igL-C, d^:fccfct>'*T 
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yp * ^itfc^o 

[0 13] *J8WoJB5»J6««Hw«*3t«l*i»«>«* 

[0i 4] m±m 5 mmm^m^x . mm*s±w*i 

[0 1 5] *»W<OJB6Sfll6*llB»w«5*ii«l»<o1ll* 
^tyn * ^ 0T'^6o 
[016] |S]±|g6^teJgl»^ft^^8fil^i"S7P-^ 

Y- h T-^)6o 

[01 7] W±JB6 JHfi*HSf-B8iiL"C, £-^y*>k£> 

[01 8] BJ±!B6 j«fi*«^B8*UT, £-^y*'K^ 
t'y h C^tc^Y^^W^^^Bfb^0o 
Act #^»MSiWtS7o-fir- h-C*>5o 

1 ■■•*r^ft^{bift 

2 0, 2 0' ••■56'*?— sy^as 
2 0 C-'HUfrl*^ 



2 0 F • 
2 0 G- 
2 0 H- 
2 0 1- 
2 1 - j 
2 2 
5 1 

5 4 

6 0 

6 1 

7 0 
7 1 
7 2 

7 3 

8 0 



■§:ftm+ (PD) 

5 2, 5 2' -5t*t'Ha5 (EDFA) 

6 2 

6 3, 8 l-^HE*IJ»*<b» (VGEQ) 

1 5 5 0 nm*$fflft«ffiS3 
1 5 8 0 nm^fflftWI^ 
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1650.6am (dh 32«r&t» 

A:B=4:1(A/B=4) 
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sioe 



fcft«A;PO 1 :0.5mA (cfe 1.2fc*5fe) 
PD 2:0.8mA<ch 2^«3fc) 
ftS«B;PD L6:1.0aA(di32«3fc) 
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ftfflgB ; 1560.0nm(ch szSr^tr) 

A:B=3:lCA/B-3> 
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Klc*A; PD 1 : 0.6mA (ch IfrS^fc) 
PD 2;0jflmA(ch 2«rS^) 
TO 3 ; 0.7mA (ch 3Sr*jfc) 

«««B;PO 32:L0inA(ch 32«:SJt) 
<TO4~31(&mtt*F*aif**V*> 



ttft*tA;0.5+0.6-HJ.7=l-8*iA 
ttftttB; 1.0mA 
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i8*«ft**ch 3f£*TCUtJ*;0.7ixiA 

& JMtA;0.fr+n.B+0.7=l .8mA 
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